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408                         ON THE THEORY OF SURFACE FORCES.
When, on the other hand, 2r < a, we have
P = I f V/)/3 df+ 27T !a (a -/)/" d/
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coinciding with (31) when 2r = a.    If r = 0, we fall back upon K0 = Tra4/6.
We will now calculate by (30) the work required to form a cavity of radius equal to \CL.    We have
The work that would be necessary to form the same cavity, supposing the pressure to follow the law (31) applicable Avhen 2r > a, is
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The work required to generate a cavity for which 2r > a is therefore less than if the ultimate law prevailed throughout by the amount
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We may apply the same formulae to compare the pressures at the centre and upon the surface of a spherical mass of fluid, surrounded by vacuum. If the radius be r, we have at the centre
and at the surface
so that the excess of pressure at the centre is
Zr
. ...... (34)
If r exceed the range of the forces, (34) becomes
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as was to be expected. As the curvature increases from zero, there is at first a rise of pressure. A maximum occurs when r has a particular value, of the order of the range. Afterwards a diminution sets in, and the pressure approaches zero, as r decreases without limit.
If the surface of fluid, not acted on by external force, be of variable curvature, it cannot remain in equilibrium. For example, at the pole of an oblate ellipsoid of revolution the potential will be greater than at the equator, supposition, viz. that the force is unity from 0 to a, and then altogether ceases. In this case by (18), H (/) absolutely vanishes, if/> a; so that if the diameter of the cavity at all exceed a, the internal pressure is given rigorously by
